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Action of Potassium Cyanide1 on Gold and Silver.— Dr. Wright, of Birmingham, discovered in 1840 that metallic gold is soluble in potassium cyanide, when a current of electricity is passing, and Elkington's patent, taken out in the same year, was partly based on this discovery. Bagration, in 1843,2 studied the action of cyanides on plates of gold in the absence of a current of electricity, and announced that they were slowly dissolved. Faraday, in 1857, 3 pointed out that gold-leaf is dissolved by a dilute solution of the salt, and also showed that if the gold floats on the surface of the liquid, so that the side of the leaf is in contact with the air, while the other is bathed by the solvent, the action is much more rapid than if the metal is completely submerged. Eisner had previously, in 18i6, furnished some evidence 4 that the presence of oxygen is required for the solution of the gold.
On evaporating the solution, colourless octahedral crystals of auro-potassium cyanide, KAuCy2, are formed, which may be viewed as being a double cyanide, produced as follows : —
4Au + 8KCy -f- 02 + 2H20 = 4KAuCy2 + 4KOH.
The equation for the solution of silver is similar.
W. A. Dixon found, in 1877,5 that although cyanide by itself was slow in dissolving gold, its action was hastened by the addition of alkaline oxidising agents. He also mentions calcium hypochlorite, potassium f errocyanide and manganese dioxide as hastening this action.
According to the equation given above, 130 parts by weight of KCy in the presence of 8 parts of oxygen suffice for the solution of 197 parts of gold. This has been proved by J. S. Maclaurin 6 to be the case in all carefully conducted experiments. The amount of oxygen dissolved in liquids not specially prepared, to say nothing of that contained in a porous mass of pulverised ore, is consequently enough for the solution of great quantities of gold.
According to G-. Bodlander,7 the chemical action in the dissolution of the gold is as follows : —
2Au -f- 4KCy + 2H20 + 02 = 2KAuCy2 + 2KOH + H202 and subsequently
4KCy + H202 + 2Au = 2KAuCy2 + 2KOH. Bettel suggests the following in place of this : — 8
(1)  6KCy 4- 2Au + 02 + 2H20 = KAuCy2 + KAuCy4 + 4KOH
(2)  KAuCy4 + 2Au + 2KCy     = 3KAuCy2.
Evidence has been adduced that a substance is formed reacting like H202, but it does not follow that the actions represented by the equations
1  In general, when potassium cyanide is named, it may be taken to include sodium cyanide and mixtures of the two salts.   Also in the equations given in this chapter, Iv and Na are interchangeable, except from the point of view of ionic dissociation.
2  Bagration, Bull. A cad. Sci. 8L Petersburg, 1843, 2, 136.
3  Faraday, Proc. Roy. Inst., 1857, 2, 308.
4  Eisner, J. prakt. Chem., 1846, 37, 441-446.
« Dixon, Proo. Roy. Soc. ofN.X. W... Aug. 1, 1877; Chem. News, Dec. 20, 1878, p. 293.
6  Maclaurin, J. Chem. Soc., 1893, 63, 724.
7  Bodlander. Zeit&ch. angew. Chem., 1896, p. 583;   see also J. Chem. Met. and Mng. #oc. ofS. Africa, 1903, 4, 273.
8  Bettel, South African Mining Journal, May 8, 1897.e process. . . . The field of cyanidation has been and is constantly widening through its encroachment upon amalgamation, concentration and smelting." 3
